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(54) INK JET RECORDING APPARATUS 

(57) Abstract: 

PURPOSE: To provide an ink jot recording apparatus 
Improved in the reduction of an emitting amt control 
region caused by the tail of a drive current due to a 
head driver in a two-division pulse driving method 
controlling the emitting amt of the ink from an ink jet 
recording head. 

CONSTITUTION: In a region performing the modulation of 
the widths PILMT (PI), P mm (P3). P2 of two-division 
pulses by controlling the time P2 between two puts as, 
the min. value of the time P2 is made larger than a time 
of tail' and r in a region performing modulation by 
fixing the time P2 between two pulses to reduce the 
width PIMT of the preceding pulse and adding the seme 
to the width P3 of the pulse following the reduction 
quantity, the fixed value P2 is made larger than the 
time of Taa\ 
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Abstract (Basic) : EP 694395 A 

The apparatus applies thermal energy to ink based on a signal 
applied to a heater producing a bubble. Ink is then ejected onto a 
recording material. A driver applies two signals to the heater for one 
ink drop ejection. 

The first signal applied does not eject ink, the second does and is 
applied after a preset rest period. The amount of ink ejected is 
changed by changing the length of the rest period in the first driving 
signal. The temperature of the head is checked before the length of the 
rest period is changed. 

ADVANTAGE - Improves interval time modulation. 
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#T&D> A-h'J 0 0 0 rtf£iS«3n-5. 

1 2 0 0 te±E#gB 1 0 0 ~ 6 0 0 h> I 

j u fc»LT«f siitirr^fcAotti&p-e** t* 

tr. SKaz yh**-h"J?» 1 0 0 0 ©g&# 1 
o l o CSBt5ioiST«l&P I 2 00i0-f>^ 
ftttA-r^^ttC<i;D®itX«:9 0 0©-f >£^«£ff3 
fc*©aAPT?t>^-5„ 

[0 0 3 9] ^©*«S|Ttt, -f >^*«i^Wtl*ei5^ 
tt. *SUiaP2:Jl©«l&na:Ka:6«t, -iyvwM.i& 
»6©^>^ftKttft^F(rff^^«>©^l ooort 
U 7 2 3 0 0 £^g)5« 110 0 ©SP^'J 72 5 0 0, 2 

400 tic±oTWja6sn&^>^fta«#ft«««, 

*«a«P 1 4 0 l«35>6WI**T'f >^«»P 1 2 

i'sT^SOT, ffiMWf'^^i^-^^iR^©^ 

>^#*&ra> ^©«»&p i 2 o o«*»5fTfc>n*£ii&t 

ISTfeS. ^©*?*a*fl9±8gJ&T#^)T*S. r© 
U^lOOOtl. -f>^^>^O*#:l 0 0 0ffl^B 
fC^ViT. ^■v'J^> ? »«l*|pJ{cW^:U7ft4** 

ft, »»'J^2 4 0 0, 2 500ft TOCjyiOO 

Ofc»bT>i#*rsji«±fc:**aMWl l 0 0©rtffi 

fc«»6iiT^«««. u7i o o o tfiSift-s^fJsn 

«:«« £ o T^T^m©^aESM«rm#* "9 *f SDS * 
TV»«. ft*. gB»'J72 5 0 0, 2 4 0 0teggWl 
0 0 0©£«*©*#«T©Hfc#*Snfc*2:;&oT 
iin5)© , J7{c:<i;-DT'r>i'©)tX#:©^>^«J& 
P 1 2 0 0^&ft«>SV^ffi©*4K©^>^ft^D%ft 
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■ZM-D-D^mmzW&U 1 2 0 0#K^<g#T3Stf< £ 

t i 4 o i a* — h u y ~jnutt%\zmm 

-rz>r£tt>iz^mzwtmc*§mma-c$>z>. 1 4 o o 
a^ft^HP 1401 (Dfojj\zuwznz>mwitt-n& 

D, rnCiDAaiiP 1 4 0 lfr£©-f >^s«*t 
[0 0 4 0] m&\;TdyZ?y>7 I T©-f>^JK^£ 

* U y 5>©*»#rtHC*a*»0*&* £«&##©:» JO 

[0041] ifc, -f yv^yy i Tciffiizy h i 

JU«)Slf*©©«|jEfitt01 5{C±oT^SnTV»S. * 
•J7^X^l/-h4 0 0©^ttiP©«&4M>£SoT, 
^>57 I TClSBfeKIWt'J ^y0iBOtiS2|6 
ffiiCW^lt^SrL 1 £•?*£. ^9 0 00^3 1 
2t£&^-TS 2^©&g&&dijgl 0 1 2ttC!Oia^L 

i±tab^. cwoei o i 2©#ssra3tJ$#3 o o© a? 

J»**Dto"fjMC«<. £Jt&3 0 0©&g&*£fT 
5. ii©0M±fcat^L 1 ©®ft±te:«:, ^t'Jy^O 
tfcHftfcffl^y^M 0 0 1090* ^(D^-&ffi4 0 0 2 
*»«^-r-Sm2 1 0 0A»ttiLT*D, +t'J»fl:» 

s-cg^rr***, ^n&©n^tt, -f>^>*©*© 

[0 0 4 2] 3a$#3 0 0©-f >£*>£«ffiA 50 

©a^ffl a 1 9 0 0, 2000 c-en^ti^-r-s-r > 

??>?©£jSl 8 0 0. 1 80 1Bi^©fiEl01 

2,tD*>6<, x»#3oo«rai/fc»ai,&*$>* 

*MR*LT3fci*#3 0 0%*<DMm\Z®fe-rZfttb<Dh 
©-?&£. ±j£©«ilL 1 fcSjtTC©^® 1 8 0 0^1 

5iii6SSL3, ssei 8 o i*mzmm*L2tvttt 

*. ifllL 3 ±fctt±|S«I&P 1 2 0 0©{f (£ip<btftt 
■■T*©T» ««&SB©P 1 2 0 0 t^J&«2 2 0 0 t© 

;ins©iig-&ttiB^©ft^fS6«T7^s©ifja : *uvi*! 40 

iS«8L2, L3BHStWf. Ay 
P I JH©qtmPffi!l©[fiei 0 1 2Mm\Z$Z&l 8 0 
0, 18 0 1 #*fiHfiELT^-5©T, $ 5^ Ay HUH 

©*>*fc#-r*ffi«fe»©tt5*»*fc£&T»-5. * 

43, L4-C^$tl^fi«Stt, -f >^«*&g|5*J6 0 0©S 

«f^r©^a<aBT»*. &M1 8oo, 1801 tt-e© 

ftlHL 4 tftoTWSOT, Ay F I J H ©SfeSSflWUfc 
©««K»l/Tt>*»ftSMEa:tt«*|JE*-»*TV»*. 

2 7 0 0«<>^^>^ I TOfcjSy/fC, 
Uy5>©jMK4 0 0 OOfAfcJfXSnT, -f >t?9>!; 50 



ftM¥8-3 9 8 0 8 

JO 

©3Ctt«J«SBfc*<iO:*«fc5a:a*Wfc»bT«W-6*i 
Tt^S. 2 101(1 +t'J'r/HCi:OS?.^fti 
*aft«i©«^«-p**. 
[0 0 4 3] -iy^^y*? I T«. a-y F I JUSS 
t3*lfe«l:l8 0 OTS^utt, h- I JUS 

h* — h U v -y I JCt l/Ttt, *v V y 5>H c \zmw 
•T*«:»©T3firHPtt*lrU y$>HCiiE»"r«&», 
*KMfe4*fiHaMft»*bTU*5. ftoT, £© 
flHffiMrtfc**Ay H J I H;0t&©%JRktt2:©gmrt 
©«i&£ ffl t UTta i ft 3 t>©©ft88»*£«ffl <h LT 
tt, £©£»*«■£«, £*##© 

t, i©^W<t t) «/J\3 mi©* U y M 7 0 0 fc^tt 

[0 0 4 4] -f>?-/i*; h'JyvM J CtLT 

fiSTe.n5t, -f >^tt*-hUy^rt««k0«l&P 
1 2 0 0, £*NM 0 0l;lWc^3 2 o 

6 0 0©**ffi«fc«»tfc*AP*^UTttl&*> 

?6oofti;Msn, ■e©rt«ftao&a. *»fflp«t 

D*S©ttlMM3J:tf3&K4 0 0O-f>?«AP 1 5 0 

^aaffl©^ei5{ctt, «ab->ij3>^aww 

[0 0 4 5] ^lySMtCiJlATte^K 1 3 0 Ott 

£©»JB*fflt», ^••J7W^y^-heK4 0 0 t*fc* 

[0 0 4 6] ±fc©J;3C-flyjHHBflHt, 

6 0 0, ^«'t 1 J7^X^-h-# < -f>^^ 
>^*^ 1 0 0 0 ibfc©Tffl3iT«Sj5tiii>i<ip(c^^ 

s. *&*»A*©««ctta*fcitttLT«*Tr*Tv> 

[0 0 4 7] (iv)^-vU y^HCJrfcrr-S-O^xy 
h*— h U y I J C©K#IK^ 

016fc*V^T, 5 0 0 0(jy7f>D-5Ti6'), IB 

Ctt, ^5f >D-5 3 0 0 0 tfioT»*t*t>0 
T. ^•vUy^CW^Er^x^KO^^xyh*— 
h U y 5? I J C©M®fl!l(rfifiT^ilffi4 0 0 0 OPS 
2mm) MJ yi? I J C©K«SS«2 0 0(DA 

y H 2 0 1 (caNSTS/ty H 2 0 1 1 **Il/fe7W 
yfJli/— b 4 0 0 5, *itf!:n*iB«*6#/^ 
F2 0 1 1 {:MUT*fJE-r^3*1473S:56fe-r-5fc*©^ 
A/Ty H 4 0 0 6 ft^T3«ft|ftttttffl£&K4 0 0 
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3t, -iyfp s>x v Yfs—Y U *j s? I J C*$m&W^ 

i£n&»oftBft6ffl7^i'4o o i t&mvzn 

TUS. ««4 0 0 0«tee*»fflHaBi4 1 0£#- 
h 'J yi>©£8#3 0 0©t9j£L&&gfti&£jg2 5 0 
0, 2 6 0 OlC^-ft-^ttM&L^jg^U #-HJy 
^©g«f^ttC©^affi4 0 1 0fcfa3^it&7j£§W- 

\Z. ^©®t&#©7jlR]t::[RloT^&>J:7* CF075) $ 
ItftT^s. £©>j:/«, *-H'J-yyi JCSt 
motHmitUh 5£K>bt>-ffr\Z mo. lmmgl) 10 

fc»jSLTV>*. *JW&f&8M;£&«4 0 0 3(1 M9ft 

ffl u ^4 o o 4 staisu ^©^tRiT«^<aii^iBjta 

LTI^S. *&, £»4£4 0 0 3tt«^«t«I^ 

£>#©&g&ie>ffi4 007 s*u rns»cDWic/i>> h 

3>^f hJKSJSjS-rst^eJC^y H2 0 1 1»)S©# a? 

2>^tfrrA->-h4 0 0 6©^»&— giwfc^-r 
•5. ^n&o&ftife&sn mjs>sm jca*iE® 

mLtcvtrnttzz. *m-vu. t£*>\zmm&L3 o o© 

/■W H2 o 1 £Mi£bfci&SlL 1 l;KLT»Diift5i5 
IC^*$1tTVi-5©-e. rfA->-h4 0 0 6©&#y3=- 
(O&l&M&t^—tfcLXAy H2 0 1 1, 2 0 1 ©SgjJEE 
£<fc DftffifllUT^*. *fiSJO/t>y h* 2 0 1 ©#*«> 
-tTj, T7j2#|, *25!rr»*. 

[0 0 4 8] 77^4 0 0 H1 @^i4 0 0 9l:§^ 50 
t^g^^tl/, £©A;A;©$£l!)£F.fl£?lJfflbT0©ft 
•feSKPttrafafcHl&U&ffc, ^^>D-7 5 0 0 

o izB-oTtE^m^mr^ cmt'j'v -/h c \zm 

5. :©7'^4 0 0 1 <D&Wl\tii<D£5f3.1b<DT'%& 

w\ u^-mmA.^mmm^L^\ ^-rrnzvx 

%Z\<D-7yt>4 0 0 lV>mWm\Zfl~-hVv : yl J Ctt 
7 r 5?>D-9fiJ^#«jL'Pt3&a^is6^E2 5 0 0, 

260 oa*M«©&»&i>6m4 oio fcasnjfg&ftg 

07^^14 0 0 2##— h'J yi? I J COM2 1 0 0 

090° Hfc«*U3t>#—hy i j c*&w&#> 

12 5 0 0, 4 0 1 O^SgO^^^^WCTK^fflrtT 
SIlElL/TSi^WK/ly F 2 0 1 , 2 0 1 1 |B|;fe©Jgfi4# 
fbT77?4 0 0 lfiV%M&m. BP^H^fir 
flCft^Wt, /V^H2 0 1, 2 0 1 1|b1SC^ 
&MVtmt, &Bftig>iB2 5 0 0, 4 0 1 Om&<D$Z± 
W&Miz. 9 0° I4 0 0 2tMO9 0' I02SSM 
t. E88gffi3 0 0 £<£gifei£>ffi4 007, 40 0 8i 
©B8fi!l!£#|ip#!c^$nT*-v U v i?\ZM?Z>jj- 50 
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HJ I J co«j$^7-rs. 

[0 0 4 9] (v) t-^tf-FOi&BJ 
01 7li*HJ|«9Crffifl!LT^^Ay FOk-^-tf- 
H 1 0 O©«£5£0 SOUTHS. F0&££Mfrr 
S&J&Oi&Pffl (-y-^) fc-^-8d, Sfc'SyF** 

*^tB-r^fci*oMS-fe>-y-8 e, -f >^*ttas-&s 

mw>-cm-mm±\zMf8.-ztiT^2>. zwmz&m?* 
m-&&-t\zm-rz> z tx"\y Ft&fto&a, mmnfiHi 
m£<nz.> ncA^Fw^Mbv Kjixeoia 

K©4tH£KB8 f ©ettafflt-^-s cmufi, xmwi 
stuTatB-r*. ^«©^ssifM8 f ©qtm 

[0 0 5 0] BUt. 012-01 7*#HHUTRWLfc 

-f >9v*.v bmmmm\z*%wzmmvTc®&<Dnm 

[0 0 5 1] (5^*6^1 1 ) £tT©R9!T?H» Kft/WZ 

*%tt0Vlc*3l?«flB*<'sy F©K»Ih?&£01 8 fcjR 
to *«OAy HilHIStt, WHfcw-TJ:"5K:, IB® 
Foi 2 8<@©ttmPl;:*fifclxfci 2 8ffl©tttbb 
1 ~ 1 2 8 &8m-3^> 1 6 {f)l-~7\ZfttfTftmL 

»rr*t>©T?a&5. -r&;b"£> is»iia?stc«8^>©^D 

y^-f^— -/Jl^B lockENB0~BlockE 
NB 2i5<fctfM*K>ddENB, E v e n E N B iflXiJ 

a. ^Offift[H?§tcK»)/t;i/XOlkSTb ioc k 

[0052] 0 2 8 «, 018 K: SR-r«B0»K*J** 
[0 0 5 3] *M<Ds\y KKAIZtt. HQt-H, 
O^^HSt- HT?tt±J6i ttS^: D GfctH □ * 8 if*— 

•jizftmLTrnWifz. j:©^sst«. 02 stc^-rm 

fOddENB*5±I/EvenENBi£§LV^'fS> 
^Tm#bfci£»C8#H£ftDHS^-F£fc5. £ 
fc. »W/t;PX©«HttflH»HENB0. 1, 2, 

[0054] 01 \x*.&m(»—mMw\z&z>mWiK)V7. 

[0 0 5 5] £AT©UJB^T«. ttWk-^Il/^Wi; 
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Tun £"t"<5o 

[0056] ot&m&mttztezmwvwt. 

AH (Tbi.ck -Pil.i -P.. i.) 
[0 0 5 7] ^uT, ^5/ Hia«^±#-T^i:, 

-AMI^-f A£?0#I©P2 ^e, (Ti.n+Ti,, ) S 
[0 0 5 8] Sf.lCA7 FfiflB&*±#fSt. A;l/7.C 
•f >5>— nfr9<ib& (Ti.u+Ti., ) THJtLfcS 

yi/n;^fiPii«T*5£0i?Ti., -cfoJi&M 

& U -t-ntHilSLTpl-f >/tJPX* (P u«i + 
P..i.) *TTi.. ^JB^fiPS-ttTVK. 
[0 0 5 9] £UK9!L;fc.fc3fc. <1>*-;VV*<1J> 

T..M te*/j\£n*Ti.« *»A& , b©tr*ca:k:j: 

[0 0 6 0] *K»^tfflv»*«»/t^x^-^;v* 

m 1 9 fc^-r. 

[0061] BftAwxoawaijfiL&^steefc's 

E©^y 0 1 8fcT-hi6L&«fc-5»:: 1 2 8j@ 30 

©ttfflPMT. 1 ^Dyi/ 8tttBP©l 6#idJB», 
^&fc>^|ip#qtffiteS;*:8ttfflP;&>e>, 16 0 Msec ^ 

jWT-f >^ttWdifTt)n5. ji©^©®!^;^©^ 

ipiTbi.ck (Po +Pi +P 2 +P 3 ) fit 4 8 s t (1 * 

dVi =K e „, X (T e „, -2 3"C) 
Mz^y KiaafTn SML (S 1 0 0 3) , ^H© ^ [0 06 9] 
#S{c<J;^qttUJiO*iM*dV2 £^cAJ:D^»« (S [ft 4] 

1 0 04). * 

dV 2 =Ke X (T B -T,„ ) 
S6fc. E*xS©ttffl*^KHK:.k-5S*Pttta»a»& 47* [0 0 7 0] 

©ttasia^ssdvs^ST*** (s 1 o o 5) . ★ ms] 

dV = dVi +dV 2 
iEPWMgJRx-:^*, 5S (3) tCJ:D*J6 
&ft*ttfflaii*je«dVK:,fcoT#illU PWM N 

o. £#&5£L (S 1 0 0 6) . dtl(CJ;D0 1 9(C^ 

[0 0 7 1] ft*i, **ttffl|k::&t*££ft'\? F©BM 
1*9^ /tic **««©* GE*D U3 8fC*4. 



8-39808 



1 s 



* s t = 0. 18 1 Msec ) fctt* (&j£U Po 
t) . *&. Mfc^WWXi^W >wia< 
(Pi + Ps ) 14, ftft#?©Mft£J:ZMIMU£*C 
•to^ss %>©•?& o, *«©^v H©«£3 0 s t t 

[0 0 6 2] 01 9\Z^Tr—Zf)HZi5^X, PWM 



No. 2 3*5PWM No. 1 0 lessen**, I 

®AjwD*^;^i-x c \zmz>$m\zttj&v* *&. 

WMNo. lOi^PWM No. 1 

0©/i;i/X c a* "=> ;i;ux b £igT/t;i/X a tcss 
[0063] 02011 2 3*0. ^ y 

#2 S'COlSf©. 01 9 tSt^PWM No. 
[0 0 6 4] *0*t^-r«k5tC, PWM No. >5V|\$ 

v5K»/i;Px-ettttia»**MiM$n, pwm no. i)f 

•2>ttW»Sr8 5 ng/d r opttSt. ttfflftOja^ 
£&lc£D3ft3n«PWM#9)Pft££tt, B2 1IC 

[0065] *mmm\z&\,-tzm&mmtttffm&. 

fit, K... =1. 4 (ng/t- drop) . ^HI 
*tt#fllftttKi =0. 8 (ng/t-drop) 
■5. 

[0 0 6 6] Jfcfc, HI 9$3±tfB2 lfcjKl/&#PW 
M-r~^*fflt»fc*RC!>^y FMb3rtt«H2 2 

[0 0 6 7] S^i&gT eD , S«tf§L (S 1 0 0 

1) . *Cnn&fflt»-a»«fiflfK«J:*B:m*©ia«* 

d Vi 5r^cSCT**-5 (S 1 0 0 2) „ 
[0 0 6 8] 
[*3] 



(1) 



(2) 



(3) 



[0 0 7 2] (fl^gJM) *£9i©l!}©£;Kff&U 
T, ^sy H&ft**ICJ:0PWMBM:&&&tt9**.« 

^>fc»-5-ne»©iKHjs:#BS-r-s. 

[0 0 7 3] **mW0KB'\y H»4j«Kftll5CJ:Dtt 



* > 
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[0 0 7 4] b3fi»bft3&»e» «ffi&3iiEffl{C|g^t-^)» 

Z. n\ZJfc C fc/fJiaff £ JglEteKiSS L <fc "5 if £ * 
PiL«i:feJ:tfP..i.ttH2 3fcjR-rt>©£&-5. "3 
*D, 0 2 3 {C^"t"«fc 5 (C, A7H7>^l:ioTP 

n«TjWEfl2-r*fc», Pi e*fta*Tttffl«ftWfrr 

£«6B (01 9{C^-r«fc^^:PWM No. 

MSB) ««W5Tl/*5. Z\<DZ.tU, WcJiPWM 

*T3. 20 
[0 0 7 5] ffioT, F5>*fc» 

©-?&■&„ 

[0 0 7 6] 02 4ttPit.,i*t9 s t OS^CPWMf 
— 02 5SPu,tA<8s tOl-&OPWMT-^ 
;K S2 6KPmnA«7s tOi^CPWMf-^l'* 
i^02 7«Ptt»i*t6 s tO«&OPWMf-^S 

[o o 7 7] ^ne>©^-^;^*-rj;'5{r. mm/vi 30 

7s ©/1JkX©-&fh PuirtP.,1. 

$ < fcfttt. -f >*-A;k$"f A©*ftHt**©#Jt* 

-rcttfsiffittez. unicfco. P: tctsswfflix-r 
[0078] &<Dteom&M) mz^omonmrniz 

[0 0 7 9] &B<\y F©BftHHS«D#*.Tfi<T 

5«fc5fc*g\ Ki&/x;i/XH©^S (P 0 +Pi +P2 

+ p 3 > t>mmanz>o ^toyt^±.mmmmxmmvx 40 

[0 0 8 0] -C-c-c, Sf ±BS-«K«Hc*W-«^;px 
©£g (P. +Pi +P 2 +P 3 ) SSipiLT, HSIj 
*fr«0**fc«fc*/W*©^©aM>#fc:ai»» •€■© 
M^$±tS#|^SS«aj©PWM5 1 -^;HC*5lt.5Po tf» 
&&9ltofctt*9rfcttPt tr*. C©lf, Po <li 
&4PWMSWMt5®T, P. =lt&5PWM 
#^ct 0 ^ P WM#f©f- ttftfriJ: 

PWMMWKPi - 1 t&^PWMS^SlE 50 
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tl/TPWM3W??-^;HdHlW&39»tt*. 
[0 0 8 1] untCJ: D/Uia©£fi (Po +Pi +P 
2 +P 3 ) ©«»#*>#«mft*#©*M#£DTt>. 

[0 0 8 2] 

S»ifc*»&fc:feV»Tt>, B»/WX©flufc»lffl©« 

[0 0 8 3] ^©«g*, iHfifi^iii«©E®*fT3'f > 

im 1 ] *fg9i©m 1 fmm\zfr&zK*^y h©b» 

[0 2 ] !^«Oj(|«fiflEfla|pttft^-niHTr **. 
[04] PWM«»©— jRW£/WX«Jg£7fc-riftjBB 

[05] pwMKAic«(t«^p^;^fflfficBrr<5R 

[0 6] PWMK»fc*tt-5-f>^-/tJ^-f AMWUC 

[07] ttUB©:/WW;*ltim£*TOHT&S. 
[0 8] qtffl*©^ >^-^t;P^-f A«#ttft*r«H 
T*-5. 

[09] pvjMmmiz&nz'i >?-/vv?'( &nwm 
[010] pv/Mmmomw>/vi7s&£zfz\n\zftLT 
[0ii] ±E**»»it*^»T±i;*iBi«ft«wr* 

!K0J0Tfc5. 
[01 2] #»W©-3««lC>f >*5>xy FE»«« 

©»j*«j»-r««HTfc*. 

[013] ±BBK«lC*tt axmwffija:* - h 'J v 5>© 

[014] JiE*-hUy^S*-rn«*HiHT**. 
[015] ±E*—h'Jy3?S#lj*'r«'f >^^>f© 

ee^? Ft©«^««S"r»BHTr»*. 

[016] ±K*-hU^5?©*ir , J7fc«r*#R« 

[01 7] ±(BE*'N«y F&ttjsrsss&jK-rtBcn 

[018] ±E*lfi«©^y HIK«lI5I?S&^r^a y ^ 
[01 9] *»M©JBl*Jt«IK:^*'\y 



(10) 
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[02 0] ±f2PWM^— ^;HCi3lt^>PWMS-^i:Rt 

m 2 1 ] -kiesg i mmm\zfrfrz> mwvizm 

[0 2 2] ±l2PWM#^SS?05aa^*-T7D-5 1 ^ 
[0 2 3] #^©Jg2 5!J&Wca^3fe®A.;/ F©5! 

[024] ±tzf%2mmwzfrft%mm^y Fro**;/ 

WWX9 s t <Dm-a<D$&Wl/Vl7><r>fflffl<DPVlM ; T— 

[025] ±.mm2mmM\zfrfrzmm^v\*<Dm±-7 

s t ©*-&©JKi&/i;PXMffllOPWM5 i -^' 

;i/£^T0T$>£. 
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